Acyl-CoA synthetase-4 is implicated in drug resistance in breast cancer cell lines involving the regulation of energy-dependent transporter expression.
Acyl-CoA synthetase-4 (ACSL4) is an enzyme implicated in estrogen receptor α (ERα) negative regulation and hormone therapy resistance in breast cancer. In addition, ACSL4 has been associated to certain types of hormone resistance in prostate cancer. Chemotherapeutic treatment of disseminated breast cancer is usually faced with therapy resistance associated to ATP-binding cassette (ABC) transporter expression, which detect and eject anti-cancer drugs from cells. In this context, the aim of the present work was to study the role of ACSL4 in anti-cancer drug resistance and the involvement of ABC transporters in the underlying mechanisms. To this end, we used MCF-7 Tet-Off/ACSL4 and MDA-MB-231 mock cells, which overexpress ACSL4, and control line MCF-7 Tet-Off empty vector, MDA-MB-231 shRNA ACSL4 and MDA-MB-231 wild type cells. Assays were conducted on cell viability (MTT), cell proliferation (BrdU), drug efflux (flow cytometry), ACSL4-responsive drug resistance ABC transporter genes (RNA-Seq), transporter mRNA expression, protein levels and signaling pathway participation (real-time PCR and Western blot). Higher survival rates upon chemotherapeutic treatment were obtained in MCF-7 Tet-Off/ACSL4 and MDA-MB-231 mock cells, an effect counteracted by doxycycline- or shRNA-induced ACSL4 inhibition, respectively. A synergic effect of ACSL4 inhibitor triacsin C and chemotherapeutic drugs was observed on the inhibition of MDA-MB-231 wild type cell proliferation. MCF-7 Tet-Off/ACSL4 cells showed greater doxorubicin, Hoechst 33342 and calcein AM efflux. In contrast, MDA-MB-231 shRNA ACSL4 cells evidenced inhibition of chemotherapeutic drug efflux. ABCG2, ABCC4, and ABCC8 were identified as ACSL4-responsive drug resistance genes whose expression was increased in MCF-7 Tet-Off/ACSL4 cells but inhibited in MDA-MB-231 shRNA ACSL4 cells. Further cell survival assays in the presence of Ko 143 and Ceefourin 1, inhibitors of ABCG2 and ABCC4, respectively, upon chemotherapeutic treatment showed greater participation of ABCG2 in anti-cancer drug resistance in cells overexpressing ACSL4. In addition, ACSL4 inhibition and chemotherapeutic treatment combined with rapamycin-induced mTOR inhibition synergically inhibited proliferation and reduced ABCG2 expression in cells overexpressing ACSL4. In sum, ACSL4 may be regarded as a novel therapeutic target regulating the expression of transporters involved in anticancer drug resistance through the mTOR pathway to restore drug sensitivity in tumors with poor prognosis for disease-free and overall survival.